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HI 
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210 



Input An Image Of A Scene 



Generate A Reflection Copy Of The 
Input Image Representing A Water 
Region Image 



Merge The Input Image And Water 
Region Image And Size The Merged 
Image To Fit A Desired Frame Size 



Distort The Water Region Portion Of 
The Merged Image To Simulate At 
Least One Ripple Originating At A Site 
Selected By A Viewer 



T 



Distort The Water Region Portion Of 
The Merged Image To Simulate A 
Periodic Wave 



1 



Generate A Sequence Of Additional 
Frames Including A Distorted Version 
Of The Water Region Of The 

Immediately Preceding Image In Which 
Any Wave Or Ripple Is Shown In A 

New Location And In Which The Water 
Region May Be Further Distorted To 
Simulate One Or More New Ripples 

Originating At A Viewer Selected Site 
Or A New Periodic Wave 
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FIG. 2 
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FIG. 6 
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410 



Select A Previously Unselected Image 

Location 



Add The Height Assigned To The 
Height Map For The Image Point To 
The Immediate Right Of The Selected 
Location To The Wave Height Value 
Generated For That Location 



Add The Height Assigned To The 
Height Map For The Image Point To 
The Immediate Left Of The Selected 
Location To The Wave Height Value 
Generated For That Location 



Add The Horizontal Change Value To 
The Current Horizontal Coordinate Of 
The Selected Image Location To 
Establish The New Horizontal 
Coordinate 




400 







Subtract The Sum Computed For The 
Right-Side Neighbor From The Sum 

Computed For The Left-Side Neighbor 
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Divide The Difference By A Factor 
That Relates The Scale Of The Height 
Map Height Values To The Image To 
Produce A Horizontal Change Value 
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FIG. 4A 



412 



Add The Height Assigned To The 
Height Map For The Image Point 
Directly Above The Selected Location 
To The Wave Height Value Generated 
For That Location 



414 



Add The Height Assigned To The 
Height Map For The Image Point 
Immediately Below The Selected 
Location To The Wave Height Value 
Generated For That Location 



418 



Subtract The Sum Computed For The 
Overlying Neighbor From The Sum 
Computed For The Underlying 
Neighbor 



Divide The Difference By The Factor 
That Relates The Scale Of The Height 
Map Height Values To The Image To 
Produce A Vertical Change Value 
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X Add The Vertical Change Value To 
^ The Current Vertical Coordinate Of The 
Selected Image Location To Establish 
The New Vertical Coordinate 
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Impose A Ripple Masl< Onto The Height 
Map Associated With TheNext Frame 
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Revise The Height Values In The Height 
Map On Which A Ripple Has Been 
Imposed 



FIG. 5 



Select A Previously Unselected Height 

Map Point Of The Height Map 
Associated With The Last-Generated 
Video Frame 
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700 



Sum The Height Values Assigned In 
The Last-Generated Height Map To 
The Points Directly Above, Below, To 
The Left And To The Right, Of The 
Selected Point 
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Divide The Sum By Two 



Subtract The Last-Assigned Height 
Value Of The Selected Point From The 
Quotient 
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J. 



Multiply The Difference By A Damping 
Factor, And Subtract The Resulting 

Product From The Difference To 
Produce A Damped Resultant Height 
Value 



Assign The Resultant Height Value To 
The Location Of The Height Map 
Associated With The Next Frame 

Corresponding To The Selected Point 
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Previously 
Unselected Height Map Points 
Remaining 
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FIG. 7 
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Associate The Resulting New Height 
Map With The Video Frame Currently 

Being Generated 
1 
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Define A Grid 
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Input A Texture Map Associated With 
An image 
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Generate A Reflection Copy Of The 
Texture Map And Size It To Match The 
Grid 
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800 



Merge The Input Texture Map And The 
Water Region Texture Map, Sizing And 
Associating The Input Texture Map To 

The Upper Portion Of The Video 
Frames, And Inverting And Associating 
The Water Region Texture Map To The 
Lower Portion Of The Frames 



808 



Superimpose The Grid Onto The 
Water Region Texture Map, And 
Associate Each Vertex Point To The 
Closest Water Region Texture Map 
Coordinate 
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Render A Sequence Of Video Frames 
Where The Water Region Portion Of A 
Merged Texture Map Thereof Is 
Distorted To Simulate Movement Of 
The Surface Of The Water 
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FIG. 8 
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FIG. 9 



Establish The Coordinates Of The Four 
Corner Vertices Of The Video Frames 



^\ Specify The Height Of The Horizontal 
Dividing Line, As Well As The Number 
Of Horizontal And Vertical Grid Lines 



Establish The Coordinates Of Each Grid 
Vertex 
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Select A Previously Unselected Grid 
Vertex 
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FIG. 11A 




1100 



Sum The Height Values Assigned To 
Vertices In The Grid Associated With 
The Preceding Frame's Merged 
Texteure Map Which Are Directly 
Above, Below, To The Left And To The 
Right, Of The Location Of The Selected 
Vertex 



Divide The Sum By Two Using Integer 
Computation Techniques 



Subtract The Height Value Assigned 
To The Location Of The Selected 

Vertex In The Grid Assocaited With 
The Merged Texture Map Of The 

Preceding Frame From The Above- 
Computed Quotient 
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Ripple Depicted In The 
^ Preceding Frame^ - ^ ' 

Yes 
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I Apply The Damping Factor To The 
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Above-Computed Difference 



No 



Assign The Resulting Height Value Toy^ 1112 
The Selected Vertex 
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No 



Yes 

i 

Modify The Grid Height Values Of The 
Frame Being Rendered For Each 
Ripple introduced 
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Select A Previously Unselected Grid 
Vertex 



1120 




Subtract The Height Value Assigned 
To The Vertex To The Left Of The 
Selected Vertex Location From The 
Height Value Assigned To The Vertex 
To The Right Of The Selected Vertex 
Location, To Obtain A Horizontal 
Difference Value For The Selected 
Location 
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1128-^ 



Add The Height Value Assigned To 
The Vertex To The Left Of The 
Selected Vertex Location To The 
Periodic Wave Height Value 
Generated For That Location Of The 
Grid To Produce A Combined Left- 
Side Neighbor Height Value 



Subtract The Height Value Assigned 
To The Vertex Directly Above The 
Selected Vertex Location From The 

Height Value Assigned To The Vertex, 
Immediately Below The Selected 

Vertex Location, To Obtain A Vertical 
Difference Value For The Selected 
Location 
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Add The Height Value Assigned To 
The Vertex To The Right Of The 
Selected Vertex Location To The 
Periodic Wave Height Value 
Generated For That Location Of The 
Grid To Produce A Combined Right- 
Side Neighbor Height Value 
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Subtract The Combined Left-Side 
Neighbor Height Value From The 
Combined Right-Side Neighbor 
Height Value, To Compute A 
Horizontal Difference Value For The 
Selected Vertex Location 



1134 



Add The Height Value Assigned To 
The Vertex Directly Above The 
Selected Vertex Location To The 
Periodic Wave Height Value 
Generated For That Location Of Grid 
To Produce A Combined Upper 
Neighbor Height Value 
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Add The Height Value Assigned To 
The Vertex Immediately Below The 
Selected Vertex Location To The 
Periodic Wave Height Value 
Generated For That Location Of Grid 
To Produce A Combined Lower 
Neighbor Height Value 
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Subtract The Combined Upper 
Neighbor Height Value From The 
Combined Lower Neighbor Height 
Value, To Compute The Vertical 
Difference Value For The Selected 
Vertex Location 



FIG. 11C 
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Add The Horizontal Difference Value 
To The Horizontal Grid Coordinate Of 

The Selected Vertex Location To 
Identify The Horizontal Grid Coordinate 
Of A Different One Of The Grid 
Vertices 
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Add The Vertical Difference Value To 
The Vertical Grid Coordinate Of The 
Selected Vertex Location To Identify 
The Vertical Grid Coordinate Of The 
Grid Vertex 



Assign The Texture Coordinates 
Associated With The Identified Vertex 
To The Selected Vertex Location 
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Previously 
Unselected Vertices Remaining 



FIG. 11D 
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Add The Ripple Amplitude Integer Value 
To The Existing Height Value Assigned 
To The Vertex Corresponding To The 
Texture Map Coordinates Associated 
With The Viewer-Selected Location 
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1204 



Add An Integer Height Value 
Representing One-Half Of The Ripple 
Amplitude To The Assigned Height 
Values Of Vertices Con-esponding To 
The Texture Map Coordinates 
Associated With Frame Locations 
Above, Below, To The Right And To The 
Left Of The Viewer-Selected Location 



Add An Integer Height Value 
Representing One-Quarter Of The 
Ripple Amplitude To The Assigned 

Height Values Of Vertices 
Corresponding To The Texture Map 
Coordinates Associated With Frame 
Locations Directly Diagonal To The 
Viewer-Selected Location 
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